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A method of making prepreg comprises applying thermosetting resin 
contg. inorganic filler to a napped face of a long size fibrous base 
material at least a face of which is napped and drying it by heat. Also 
claimed is a method of making laminated plate which comprises piling up 
a pair of the prepregs so that the fibrous base materials are arranged 
outside and hot-press-molding it. 

USE - The laminated plate is useful for printed wiring board for 
e.g. electric or electronic instrument. 

ADVANTAGE - As napped fibrous base material (glass fibre cloth) is 
used, little generation of powder is caused from the prepreg and 
excellent interlayer adhesiveness between the surface layer and the 
intermediate layer can be obtained. The resulting laminated plate has 
excellent thickness accuracy, good cutting processability and little 
bending or dimensional change. The laminated plate can be made at low 
cost by simple molding process. 
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(57) [Abstract] 

[Problem] There is not decrease of flexural strength, stanping 
fabrication characteristic is good,the laminated board where 
warp * dimensional deformation is small can be acquired. And, 
it is si^Derior in point of cost reduction, also production step 
issinple. 

[Nfeans of Solution] At least one surface was done ©^n& fro 
m one side of long fiber substrate, itpaints thermosetting resin 
wliich contains inorganic fillo" and thermal drying does and 
drawsup prepreg, in order this prepreg for fiber substrate to be 
arran^ intheoutside surface, 2 siperposing, manufacturing 
rrethod oflaninated board which possessesthe step which does 
heated cortpression molding. 



1 



[QaimCs)] 

[Qaiml] At least, one surface was done ^ggjng, manufacturing 
method of prepreg wWchdesignates that from one side of long 
fiber substrate, it ^plies thermosetting resinwhidi contains 
inorganic fillo*, thermal drying it does as feature. 

[aaim2] Inorder prepreg v^di is produced with method of 
Qaim 1, forthe fiber substrate to be arranged in outside surface, 
2 sipQTXJsing, itdesignates that it does heated compression 
molding as feature, manufacturing method of laminated board. 



[Description of the Invoition] 
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[0001] 

[Technologcal Field of Invention] IWs invention is something 
regarding manufacturing method of preferred laminated board 
especiallyelectric equipment , as one for printed circuit board 
wWch is used for electronic equipment and communications 
equipmentetc. 

[0002] 

[Prior Art] Miniaturization of donestic use electrorric equipme 
nt, making hi^ functionality advances^ gjassnonwoven fabric 
is designated asthe intermediate layer substrate as printed circuit 
siMrate vMch is used for that, with constitutionwhidi 
deagnates woven gjass fabric as surface laya:* substrate, 
impregnating epojiy resin, thelaminated board (Below , 
composite lanrdnated board you call) which heated compression 
molding is done is used Recently stamping fabrication 
characteristic which is equal to paper substrate phenol laminated 
board which isused until recently with this field vis-a-vis 
composite laminated board, it reachedthe point wtere cost 
reduction is required 

[0003] In addition regarding electronic equipnent field for indus 
try, you do not use thewoven glass fabric from necessity of cost 
reduction, or you reached point vAiere theconposite lamnated 
board wWch deaeases usage is used, but wov^ 0ass fabric 
substrate laninated board on poformanceconpared to in 
various point decoy, to thus it reached pointwhere equal 
dimensional deformation and those wtere warp is small are 
required. 

[0004] 

[Problems to be Solved by the Invoition] Witix)ut using ^ass n 
onwoven fabric as description above for composite laminated 
boardvis-a-vis various request, as intmnediate layer si4)strate, ( 
Japan Uiexanined Patent Publication Hei 8 - 68276 disclosure 
) where using resin vamishv^Wch confcines gJass fiba" was 
examined, as for dimensional deformation and vrarpalthou^ it 
is improved a various problem, to utilization yet, in regard 
toproduction is has not reached. On one hand, because of cost 
reduction, also wliat makes ratio of the woven gJass fabric and 
nonwoven fabric small is examined, hit eitha- cost reduction is 
noteasy from restriction on performance or in regard to 
productioa From this kind of present state, as for this 
invaitor as for result \^Wlemaintaining inproving poformance 
as composite laminated board, production being easy,the various 
of exaninirig with fact that it adiieves cost reduction as 
theobject, step wWch applies thermos^ing resin varnish to 
long fiber substrate from one side. It superposed gJass fiber 
nonwovQi fabric to aforamaitioned vamidi coated surface and 
thmnal drying didand it discov^ied method wWch obtains 
prepreg, ( Jq>an Patent implication Hei 7 - 70084 specification 
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[0005] But, with tKs method, in case of solventless varnish the 
re is not a problem^ butwhen using varnish which includes 
general solvent of liquid, aftersiperposing glass nonwoven 
fabric, void due to evaporation of sol ventin heating and drying 
process, remains in prepreg, there were times uten this 
voidremains even in larronated board after fonring, causes 
adverse effect to the electrical insulation characteristic or other 
electrical performance. Furtharnore cost reduction it was 
difficult to do. 

[0006] 

[Means to Solve the Problems] As for this invaition, one surfac 
e was done gi^ng at least, nrethodfrom one side of long fiber 
substrate, of painting thermosetting resin \\Wch contains the 
inorganic filler and thamal drying doing, producing prepreg, 
In order prepreg which it acquires in this way for thefiber 
substrate to be arranged in outside surface, 2 superposing, 
possessingthe step \\iiich does heated conpression molding 
feature it does, production step being sinple and continuous 
molding being possible, there not to be a void, to be something 
regarding manufacturing method of laminated board, be able 
toacquire uniform laminated board of thickness, also top of 
performance can acquirethin^ such as conventional composite 
lan^nated board and same or greater. 

[0007] Regarding to this invention, it is something wWch preve 
nts fact thatthe gigg^i^ which is used fibo- substrate wKch is 
done holds dovm flowof inorganic filler-containing 
thermosetting resin v\4iich was applied, flows out to periphery at 
timeoflhe heated compression molding in effective. As for 
hei^ of gigging wWch was formed to this fibo* substrate, it 
isnot somsthing vAich is limited, but in order to hold down 
flowv^n fonring to effective, SOjJmor greater is desirable, 
vAisn beingnecessaiy almost to stop especially flow completely, 
those ofthe300|Jm or greater are desirable. Lhder300pn 
flow of resin cannot be stopped completelywith gigging fibo- . 
In addition under 50 nmtho^ is flow of resin, there aretimes 
when variation ofthickness becomes lar^ in laninated board 
hei^of ggging is linit depending ipon method whidithe 
ggging is done, it is a maximum 1500 |Jm extent. In addition, 
it depends on also thickness of laninated board, but becausethe 
usually with 1000 extent or greater there is not 
improvonent of theeflfect wWch stops flow, it is not necessary 
gigging to doabove this. 

[0008] In surface of fiber substrate ggir^ method whidi is for 
msdmakesthe loop weave. Or method of dq^ending on reedle 
pundi, brush, emeiy and etc grinding. There is a method etc, 
due to water jet, but it is good even with the any method, 
wei^ (Singje quantity) per 1 square met^ those of 20 to 300 
g^nt2 is desirable. \Wth 300 g/'mz or greats fabricability due to 
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drill etc is bad or, undo* thelOg/me stragth is difficult to 
process or weakly. 

[0009] Reg3rding to this invention, until it produces prepreg, it 
shows theone example (outline) of step in Figure 1. long fiber 
substrate (2) where one surface which windout is done is done 
giggjng atleast is transported fi-om windout eqidpmal (1) by 
transport roller (3) . In order in upper surface of fiber substrate 
(2), to become specified filmthicknessthoTTOS^ing resin 
varnish (4)whichconnbines inorg3nicfiUa' depending upon 
coat«-(5),it^plies. As this fiber substrate, gjass fiba- woven 
fabric, glass fiber nonwoven fabric, synthetic fiber woven 
fabric or nonwoven fabric , kraft paper and the linter papa* 
etc especially it is not limited, but gjass fiber woven fabric is 
desirablefi-om point of heat resistance. Qi one hand, when 
stamping fabrication characteristic, cost reduction especially 
isrequired, kraft paper and linter paper or other cellulose type 
papa* substrate are desirably used 

[0010] Thermosetting resin in thOTiosetting resin varnish wKc 
h is used for this invention cpoxy resin isdesirable, but in 
addition, polyimide resin , polyester resin and phenolic resin 
etc canbe used. When inorganic filler is added to 
aforementioned varnish, as stamping fabricationcharacteristic 
and din^nsional ^ility maintoiance * it improves,because 
thermal e)q>ansion ratio of Z direction becomes small, throu^ 
hole reliability also it ispossible to improve. It makes this 
inorganic filler and, it is a aluminumhydroxide , a calcium 
carbomte,a clay, a talc anda silica etc, proportion for resin 
10 to 300 wei^/o is desirable. Uhder 10 wei^/o, improved 
effect of dimensional stability , and throi# hole 
reliabilitybecomes small, v^n it exceeds 300 weigbt%, 
conbination of inorgarac fillerwith difficult, sol id component 
of inorganic filler combination varnish includes inorganic filler 
and it isa 65 to 90 wei^A 

[0011] Replacingto portion of inorgardc filler, it is desirable to 
coirbine the short fibCT. Asflowofresin^^4^enfo^ringisheld 
down and by corrbiningthe irwrganic fiber, void decreases, to 
inprove it is possible impact resistance and flexural strength. 
As inorganic fiber, it is a alunina fiber anda gjass fiber etc, 
nixture fi^ion for resinthe 0.0 1 to 5 0 wei^ % is desirable. 
IWer 0.0 1 wt% inproved eflfect of flexural strength and 
impact property becomes small,\^tei it exceeds 50 wei^ %, 
mixture and compression molding of inorganic fib^ 
withdiflficult fiber diameter of inorganic fiber 15 |jm or less is 
desirable, but 7 ^m or less is moredesirable fiDm ease of 
n^xtureto resia When it is thicker than 15 |Jm, wear largely 
are times wten itbecomes cause of drill breaking in drill or oth^ 
fabricability. 

[0012] If vamish before diluting is low viscosity of catain exte 
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nt, solventless vamidi (solid conponent 100 %)whidi does not 
dilute solvent is desirable, coating amount of inorgaruc filler 
connbination varnish changes with sirglequantity of resin and 
lengthwise substrate wtiich are used in step belowthe „ but per 
lengthwise substrate lm2 , it is a varnish solids content 500 to 
1600g extent usually, the thickness (Front of drying) of resin 
varnish which is applied is 0.2 to 1 .6 mm extent. 

[0013] As coater (5), there is a comma roll coater , a knife co 
ater , a die coater and a reverse coater etc, butbecause coating 
thickness 0.2 to 1.6 mm it is necessary to make thick, it 
iaiecessary to designate vamidi\isco9ty as high viscosity. 
Because of this system , for example comma roll coater and 
knife coater which can paint thehigh viscosity varnish are 
desirable. 

[0014] After ^plying thermosetting resin varrash which combi 
nes inorgaruc filler to fiber substrate wKchthe gigging is done, 
passing drying equipn^nt (6), solvent ev^ratiiig, youobtain 
prepreg. heated drying condition diffos depending upon 
solvent kind and quantity, but the with 80 to 160 ""Q it is a 1 
nin to 5 nrin extent usually. afl:er that, cutting off this 
prepreg with cutter (7) , youobtain prepreg (8) of q^ecified 
lergth. Or, without cutting oflF, also it is possible to offer to 
continuous molding. 

[001 5] In order for ^ass fiber substrate to be arranged in outsid 
e surface, 2sLperposing, heated compression molding it does 
prqDreg\\4Tich it acquires in thisway. This molding condition 
depends on also fluidity of resin which isinpregnated, but in 
same way as case of conventional composite laminated board, 
the tenperature 150 to 180 °C , pressure 20 to 70 kg^cntz 
and time 60 to 12 0 min are suitable usually. 

[0016] Like above with step, composite laminated board can be 
acquired, but reg9rding toflie this invention, it is not necessary 
to use ^assnonwovQi fabric whose costishi^ In addition, it 
was possible to prevent occurrare of voidwith solvent by not 
using ^ass nonwoven fabric, production of prq)reg wijerethe 
moldability is gxxi became possible. Because fiber sitetrate 
which gigging is done is used, you can hold downthe flow of 
thermosetting resin which combines inorganic filler th^ are 
not timeswten resin flows out at time of heated compression 
molding, can acquire theuniform laninated board of thickness. 
Furthermore, because glass nonwoven fabric is not used, until 
recently eithercutting of glass nonwoven fabric ^\d^ich has 
problem does not occur and, pitof glass fiber scatter it is few to 
do. IhCTefore, trouble at time of conposite laminated board 
production is little, canadiieve also cost reduction 

[0017] 

[Working Example(s)] Working Exanple of this invention is e 
)q)lained with Comparative Exanple next concretely. 
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[0018] [Working Example] Woven gjass fabric (NittoBoseki 
Co. Ud.(DB 69-053-9622) nf^e WE- 18KRB-84) whichis 
a lenghwise substrate windout and one surface gigging 
weredone inhei^ of 600 to 800 urn with needle . 
Coreequently in order to become thickness 1 .5 mm (Front of 
drying) vamish A wKch consistsof following combination in 
this dq)ending upon knife coater , itapplied. 

( vamish A contination) 

Epoxy resin ( Yuka Shell Epoxy KK. (DB 69-068-8882) ma 
ke^-1046) 100 parts by wei^ 

( curing agent dicyanodiamide and curing pron»ter are includ 
ed. ) 

Inorg3nic packing (aluminum hydroxide) 80 parts by 
wei^ 

Ultrafine particle silica 20 parts by wei^ 

Solvent (nxthyl cellosolve) 50 parts by wei^ 

After that, in order 150°C and 3 min it dried with dryingequi 
pmentand produced prepreg after cutting off'prepreg vAich is 
producedin specified length (2m), glass fibo- substrate outside 
surface to become, 2 it siperposed,siperposed copper foil of 
tK ckness 1 8 jim to top and bottom, 9 0 ni n heated 
conpression molding did with the temperature 165 °C,and 
pressure 20 kg^cmz produced copper clad laninated board of 
thickness 1.6 mm 

[0019] [Working Example 2] Length of gigging of woven ^ass 
fabric wWch is done gigging of the Working Example 1 was 
designated as 200 to 300 |Jm, other than ntxlifying vamish A 
ofthe Working Example 1 in below-mentioned vamish B, 
copper clad laninated board of thidcness 1 .6 nm wasproduced 
with as similar to Workir^ Example 1 . 

(Corrbi nation of vamish B) 

Epoxy resin ( Yuka Shell Epoxy K.K. (DB 69-068-8882) ma 
ke 1^-1046) 100 parts by wei^ 

( curing agent dicyanodian^ de and curing promoter are includ 
ed ) 

Inorg3nic paddng (aluminum hydroxide) 80 parts by 
wei^ 

Alunina fiber (Nidiiasu T/#5100) fiber dianBter 2.5 pm 
5 parts by weight 
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IH5SSyT*«Bi@f^5J^6 0SM% (0. StK^X) Ic^-^^SR 

«at« (Qm$&)KSl WE-1 8K RB-8 4) iZ^r^yZf 
( a 'J- >K EP-4 0 7 5) iZy^^yZ^ys^ 

V. ^ramzf^jzfo^^^m^^m (4«c) ate. ^0±tic 



[002 2] litmms^ ^m\2tmm\zLxmmmmii 

R-4ffl9-XB^I@iiLf;:. 



XtH+v^BI (JS^kvx^Hi Ep-1046) 100 



oassii 
2oaasiJ 

Z(D9x;;^B^**7X^SI^ (0*/WU->ii EP-4 0 



Ultrafine particle silica 20 parts by wei^ 

Solvent (methyl cellosol ve) 50 parts by wei^ 

[0020] [Cbnrparative Example 1] In place of gjass fiber woven f 
abric which gi^ng is done, method of Working Exanple Iwas 
executed excluding fact that glass fiber woven fabric v^ch 
gigging is notdone is done, copper clad laminated board of 
thickness 1.6 mm was produced. 

[0021] [Comparative Bcample 2] With aforementioned solvent 
diluting epojy resin wHch is used withthe Working Exanple to 
resin solid conponent 60 wt% (0.3 poise), it made varrnsh. In 
gJass fiber substrate ( Nitto Boseki Co. Ud. (DB 69-053-9622) 
ndce WE- 18KRB-84) which uses this vamidi with Working 
Example inpregnatirig withthe dip method, drying, it produced 
prepreg for surface layer. And, description above epo?^ resin 
varnish for FR - 4 ^^Wch is diluted to theglass nonwoven fabric 
( Japan Vilene Co. Ltd (DB 69-059-8636) make EP-4075) it 
applied inpregnated with dip method and dried and producedthe 
intemediate layer prepreg. Next, specified nunnber of layers (4) 
you repeated prepreg for intermediate, repeated theprqjreg for 
surface layer to top and bottom, firthermore to top and bottom 
superposedthethuckness 18 pm copper foil and heated 
compression molding did and produced coppo* clad laminated 
board of thickness 1.6 mm 

[0022] [Cbmparative Example 3] Woven ^ass fabric prepreg f 
or surface layer was produced to sirrilar to Comparative 
Example 2. On one hand, vanish B for FR- 4 which consists 
of followingponnbination was manufactured. 

( varnish B connbination) 

Epo)^ resin ( Yuka Shell Epo)y K.K. (DB 69-068-8882) ma 
ke Ep-1046) 100 parts by wei^ 

( curing agent dicyanodiamide arxl curing promoter are includ 
ed ) 

Inorganic packirig (aluminum hydroxide) 80 parts by 
wei^ 

Ultrafine particle silica 20 parts by wei^ 

Solvent (methyl cellosolve) 65 parts by wei^ 

This vamish B to gJass rx)nwovai fabric ( Japan Vilene Co. Ltd 
(DB 69-059-8636) nake EP-4075) it applied inpregnated 
with dip method anddried and produced inteniediate layo- 

P.8 
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[0024] 
[SI] 



prepreg. Next, specified nurrber of laya^ (3)yourq3eated 
prepreg for intermediate, repeated theprepreg for surface layCT 
to top and botton% fiirthemiore to top and bottom 
siperposedthe thickness 1 8 \m\ copper foil, heated 
compression molding did and produced copper clad laminated 
board of thickness 1.6 nm 

[0023] Flow at time of laminate molding, powder ^neration q 
uantityfrom prepreg,the interlayer peel strength (interlaninar 
adhesiveness) and flexural strength, stamping fabrication 
characteristic, thermal expansion ratio and falling ball impact 
test (impact resistance)of dimensional stability , warp andZ 
direction were measured above, concerrdngthe coppo:* clad 
lanranated board wWch is acquired with Working Example and 
Comparative Example. Result is shown in Table 1. 

[0024] 

[Table 1] 



« s 






mm 


4 


4 


10 


8 


4 


'J >'uy** 


8 


0.4 


0.3 


11.0 


10.0 


10.0 




kg 


1.6 


1.6 


0.8 


2.0 


2.0 






360.0 


400.0 


360.0 


360.0 


400.0 




am 


j!1 


E 


E 


G 


G 


VG 


HE 




E 


£ 


G 


G 


VG 




% 


-0.04 


-0.04 


-0.05 


-0. 07 


-0.04 




ma X 


rm 


2.0 


2.0 


4.0 


5.0 


0.4 




% 


3.5 


3.5 


3.5 


10.0 


3.5 




om 


30til± 


30EL± 


25.0 


26.0 


30£l± 



[0 0 2 5] m^yjyi) 

5 00x5 00mm(Dlimffi^i$?f$Lfc<t^. Zf^JZfiy^fm 



2. Zf^J:f\y^t)^h><Dm^^m 

5 O 0 mm X 5 0 Omm<D^mWiWSk)^^^(D-m^T^ ^ 



[0025] ( test methcxl) 

1. flow at time of laninate molding 

When laminated board of 500 X 500 mmfonring, maximumfl 
owing length of theresin whidi flows out from prepreg edge 
surface was measured 

2. powdergpnerationquantity from prepreg 

When falling from hei^ of 100 mm larrinated board test piece 
of 500 mmX 500 mm withthe one edge as downward, quantity 
of resin powda* wtiich fells wassougjrt. 

3. interlayo" peel strength 

After removing copper foil with etdiing , cutting off laminated 
board in the 10 mm width, it measured adhesion str^igth of 
surface layo- and intermediate layer wath theTensilon . 
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4. fl(f?i$ (JSt^lnl) 4. flexural strength (longitudinal directio^^ 



J I S-C648 MzmC^o 

5. fT^ffi^tt 

ASTM D617(Cj:^o 

6. ^iSSStt 



7. sy 

8. zy^^omm^m 



9. 

[0 0 2 6] tats. ^Jg^xKicoixrii, S]5g#)0:^jii± 



[002 7] 

*y(7)fR]±. $b(ciilSgteo«iix h^b^^^r-SCirA^ 



It corresponds to Jl S - C648 1 . 

5. notching property 

It depends on Ami D617. 

6. dimensional ^ility 

In 300 mm span after initial stage state and solder dip treatment 
(In 240 solder bath 3 second dip ) bucket conversion . ( % 
) 

7. warp 

After forming, on plane placing laminated board of 400 mm squ 
are afterfoming it measured maximum hei^ 

8. thermal e>q)ansion coefficient of Z direction 

When heating from 50 °C to 200 °Q (It depends on TMA. ) 
wWd) nrasuredthe thmnal expansion ratio of tKckness 
direction of substrate. 

9. felling ball irrpact test 

Falling iron sphere of 250g \as-a-vis laminated board, wtien larri 
nated boardcradcs, it measured height of iron sphere. 

[0026] Furthermore, method of Working Example step was a 
mple concemingthe production cost, because gjass fiber 
nonwoven fabric ^\tl0se cost is is not used, itwas possible 
in comparison with those \^^^ich are acquired with the 
Comparative Example as for laminated board wWch is acquired 
with Working Example, 30 % cost reduction todo. 

[0027] 

[Effects of the Invasion] Because manufacturing method of la 
rrinated board of this invention has used woven ^ass fabric 
wWchthe gigging is done, powder generation from prepreg is 
little, interlayer adhesion ofthe surface layer and intermediate 
layer is si^rior. Because and, at time of laminate molding flow 
ofresinishelddown, asfor laminated board which is acquired, 
thidcness precision issiperior, stamping fabrication 
characteristic is good, warp * dimensional deformaticffi is small 
molding step to be simple, because improvement of yield when 
foming,furthermore cost reduction of laminated board can be 
adiieved, it is ideal as themanufacturing method of industrial 
laninated board 

[Brief Explanation of the Drawing(s)] 
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[Figure 1 ] In production step of this invention, until prepreg i 
s producal, conceptual cross section diagram which shows one 
example of step. 

[E>qDlanation of Referaice Signs in Drawing?] 
Vol.1 it starts coming, eqiripment 

2 lengthwise substrate 

3 feed roll 

4 inorganic filler-containir^varrish 

5 coater 

6 drying equipmsnt 

7 cutter 

8 prepreg 



1 t&ffiUSB 



3 «2S0-7- 



[Figure 1] 
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